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(54) LOCK POSITION SENSING

(57)  Amethodincludes reading data from a proximity
switch and calculating an inductance value from a sole-
noid, the proximity switch and solenoid located in or
around alock, and processing the data from the proximity

switch and the inductance value. The method further in-
cludes comparing the processed data with an expected
value to confirm the lock status.
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to lock position
sensing. In particular, the present disclosure relates to
thrust reverser lock position sensing.

BACKGROUND

[0002] Lock position sensing is ordinarily carried out
by providing proximity switches in order to sense the po-
sitions of mechanical locks. Typically, there are three me-
chanical locks per thrust reverser actuation system, with
two proximity switches allocated to each lock for sensing
the positions of each lock.

SUMMARY OF THE INVENTION

[0003] In one aspect, there is provided a method that
includes reading data from a proximity switch and calcu-
lating an inductance value from a solenoid, the proximity
switch and solenoid located in or around a lock, and
processing the data from the proximity switch and the
inductance value. The method further includes compar-
ing the processed data with an expected value to confirm
the lock status.

[0004] The lock may comprise a primary lock and a
tertiary lock. The method may also further comprise de-
termining if the lock is in an unlocked position, and, if it
is determined that the lock is in an unlocked position, the
method proceeds to a next stage of flight.

[0005] Further, ifitis determined that the lock is not in
an unlocked position, the method may further comprise
determining whether the tertiary lock or the primary lock
is unlocked. If it is determined that the tertiary lock is
locked, the method may not proceed to the next stage of
flight. If it is determined that the primary lock is locked,
the method may further comprise reporting a primary lock
fault.

[0006] The next stage of flight may be deploying a
thrust reverser actuation system.

[0007] In another aspect, there is provided a method
that includes calculating a first inductance value of a pri-
mary solenoid and calculating a second inductance value
of a secondary solenoid, said primary and secondary so-
lenoids located in or around a lock, and processing the
first inductance value and the second inductance value.
The method further includes comparing the processed
values with an expected value to confirm the lock status.
[0008] The lock may comprise a primary lock and a
tertiary lock. The method may also further comprise de-
termining if the lock is in an unlocked position, and, if it
is determined that the lock is in an unlocked position, the
method proceeds to a next stage of flight.

[0009] Further, ifitis determined that the lock is notin
an unlocked position, the method may further comprise
determining whether the tertiary lock or the primary lock
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is unlocked. If it is determined that the tertiary lock is
locked, the method may not proceed to the next stage of
flight. If it is determined that the primary lock is locked,
the method may further comprise reporting a primary lock
fault.

[0010] The next stage of flight may be deploying a
thrust reverser actuation system.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

Figure1  shows a conventional method of sensing
lock positions.

Figure 2  shows a new proposed method of sensing
lock positions.

Figure 3  shows a further new method of sensing lock

positions.
DETAILED DESCRIPTION

[0012] Figure 1 shows an example of a method for
sensing the lock position. The general flow chart 10 is
shown in Figure 1. As an example, the method includes
reading proximity switch data from a first proximity switch,
as shown at step 101a. The method also reads proximity
switch data from a second proximity switch, as shown at
step 101b. The proximity switches are located around
the tertiary lock and primary lock to indicate when the
lock is in locked or unlocked position. For example, there
may be proximity switches located around a lock that
includes the tertiary lock and the primary lock, or there
may be provided proximity switches around the tertiary
lock and then further proximity switches around the pri-
mary lock.

[0013] At step 102a, the data from step 101a is sent
to the engine computer. At step 102b, the data from step
101b is also sent to the engine computer. The data is
then processed at step 103. At step 104, the processed
data is compared with a lock command to ascertain
whether the lock is in an expected position. If the prox-
imity switches determine that the tertiary lock is in an
unlocked position, step 105 confirms that the tertiary lock
is in an unlocked position and the engine computer can
move on the next step of flight. If the data from the prox-
imity switches determine that the tertiary lock is notin an
unlocked position, step 107a reports a fault in the tertiary
lock and the engine computer does not move on to the
next step.

[0014] For example, step 103 processes the data sent
to the engine computer from steps 102a and 102b to
compare the sensors data and determine the status of
the primary and tertiary locks. If it is determined that the
proximity switches data is showing that the locks are in
an unlocked position then the engine computer may pro-
ceed with the next stage of flight, as shown at step 105.
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If it is determined that the data comparing the lock status
differ then stage 106 determines whether the difference
of proximity switch data is linked to the tertiary lock as
shown in step 106. If it is the case then a tertiary lock
fault is reported and the next step of the thrust reverser
actuation system functionality which consists of a deploy
is aborted as shown in step 107a. If the tertiary lock prox-
imity switch data does not differ and the difference in
proximity switch data is associated with the primary lock
then a primary lock fault failure is reported at step 107b.
[0015] A method for lock position sensing, according
to this disclosure, is shown in Figure 2. A general flow
chart20is shownin Figure 2. As an example, the method
includes reading a single proximity switch that is located
in the system at step 21a. Therefore, in this example
method, there is only one proximity switch provided at or
around a lock. The lock may include a tertiary lock and
a primary lock. The method may also include calculating
a solenoid inductance of a solenoid provided in oraround
the lock at step 21b. At step 22a, the data read by step
21ais sent to the engine computer. At step 22b, the so-
lenoid inductance calculated at step 21b is sent to the
engine computer. Step 23 processes the data sent to the
engine computer from steps 22a and 22b to compare the
data with values to determine whether the lock is un-
locked at step 24. If it is determined that the proximity
switch and/or the solenoid inductance show that the lock
is unlocked, it is confirmed that the tertiary lock is un-
locked and the engine computer may proceed with the
next stage of flight (for example, deployment of the thrust
reverser actuation system), as shown at step 25. If it is
determined that the lock is in a locked position, the meth-
od then determines whether the tertiary lock or the pri-
mary lock is unlocked. If it is determined that the tertiary
lock is not unlocked then a fault is reported at step 27a
and the engine computer does not proceed to the next
stage of flight (for example, the engine computer does
not proceed to deployment of the thrust reverser actua-
tion system). If it is determined that the primary lock is
locked, the method at step 27b reports that there must
be a primary lock fault.

[0016] An alternative method for lock position sensing,
according to this disclosure, is shown in Figure 3. A gen-
eral flow chart 30 is shown in Figure 3. As an example,
the method includes calculating an inductance value from
a primary solenoid located in the system at step 31a.
Therefore, in this example method, there are no proximity
switches. The method may also include calculating an
inductance value of a secondary solenoid provided in or
around the lock at step 31b or a secondary coil located
in the proximity of the primary coil. The lock may include
aprimary lock and a tertiary lock. At step 32a, the primary
solenoid inductance value is sent to the engine computer
at step 31a. At step 32b, the secondary solenoid induct-
ance value calculated at step 31b is sent to the engine
computer. Step 33 processes the inductance values sent
to the engine computer from steps 32a and 32b to com-
pare the values to determine the lock position at step 34.
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If it is determined that the primary solenoid inductance
value and/or the secondary solenoid inductance value
show that the lock is unlocked , it is confirmed that the
tertiary lock is unlocked and the engine computer may
proceed with the next stage of flight (for example, de-
ployment of the thrust reverser actuation system), as
shown in step 35. If it is determined that the lock is not
in an unlocked position, the method then determines
whether the tertiary lock or the primary lock is unlocked .
If it is determined that the tertiary lock is locked , then a
fault is reported at step 37a and the engine computer
does not proceed to the next stage of flight (for example,
the engine computer does not proceed to deployment of
the thrust reverser actuation system). If it is determined
that the primary lock is locked , the method at step 37b
reports that there must be a primary lock fault.

[0017] Although this disclosure has been described in
terms of preferred examples, it should be understood that
these examples are illustrative only and that the claims
are not limited to those examples. Those skilled in the
art will be able to make modifications and alternatives in
view of the disclosure which are contemplated as falling
within the scope of the appended claims.

Claims
1. A method comprising:

reading data from a proximity switch and calcu-
lating an inductance value from a solenoid, the
proximity switch and solenoid located in or
around a lock;

processing the data from the proximity switch
and the inductance value;

comparing the processed data with an expected
value to confirm the lock status .

2. The method of claim 1, wherein the lock comprises
a primary lock and a tertiary lock.

3. The method of claim 2, wherein the method further
comprises determining if the lock is in an unlocked
position, and, if it is determined that the lock is in an
unlocked position, the method proceeds to a next
stage of flight.

4. The method of claim 3, wherein, if it is determined
that the lock is not in an unlocked position, the meth-
od further comprises determining whether the terti-
ary lock or the primary lock is unlocked.

5. The method of claim 4, wherein, if it is determined
that the tertiary lock is locked, the method does not
proceed to the next stage of flight.

6. The method of claim 4, wherein, if it is determined
that the primary lock is locked, the method further
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comprises reporting a primary lock fault.

The method of any of claims 3 to 6, wherein the next
stage of flightis deploying a thrust reverser actuation
system.

A method comprising:

calculating a first inductance value of a primary
solenoid and calculating a second inductance
value of a secondary solenoid, said primary and
secondary solenoids located in or around a lock;
processing the first inductance value and the
second inductance value;

comparing the processed values with an expect-
ed value to confirm the lock status.

The method of claim 8, wherein the lock comprises
a primary lock and a tertiary lock.

The method of claim 9, wherein the method further
comprises determining if the lock is in an unlocked
position, and, if it is determined that the lock is in an
unlocked position, the method proceeds to a next
stage of flight.

The method of claim 10, wherein, if it is determined
that the lock is not in an unlocked position, the meth-
od further comprises determining whether the terti-
ary lock or the primary lock is unlocked.

The method of claim 11, wherein, if it is determined
that the tertiary lock is locked, the method does not
proceed to the next stage of flight.

The method of claim 11, wherein, if it is determined
that the primary lock is locked, the method further
comprises reporting a primary lock fault.

The method of any of claims 10 to 13, wherein the
next stage of flight is deploying a thrust reverser ac-
tuation system.
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